
THE GEAR
OF BICYCLES.

How a high-Geared Wfieef
Gains Speed at tfie

Expense of
Power,

There are two questions which every
bicycle rider asks."What make do you
ride" and "What is the gear?" Probably
there Is not one rider out of a hundred
who has any very clear idea of what gear¬
ing really means.

There Is also probably no feature of the
wheel which is more discussed or in which
a wider difference of dimensions exists
than in the gearing. At last the Scientific
American has taken the subject up, and,
with the picture, which is printed below,
has this to say on the gearing:
"There are thousands of riders who

have no clear perception of the change of
mechanical conditions which takes place
when, by substitution of a smaller sprocket
on the rear wheel, a rider 'raises the gear'
of his machine.
"True, when he mounts and begins to ap¬

ply pressure to the pedals, he is sensible
of a change which In Its effects is truly
remarkable. If his first ride with the
high gear be taken on a smooth and level
road, for the first few revolutions of the
cranks he will be disappointed, if not dis¬
gusted, at the sluggishness of the ma¬

chine, and he will have to apply a much
greater pressure to the pedals than was

necessary on the old gear.
"When the bicycle Is fully in motion,

however, he will be agreeably surprised to
find that, with the same speed of rotation
of his pedals as Mith the low gear, and
apparently with the same pressure, he
covers what to his pleased and excited
Imagination appears to be fifty per cent
more distance. His satisfaction will last
until the first hill or a head wind is en¬

countered, when all the life and mettle
will suddenly die out of his 'high gear'
wheel, and to the redoubled pressure on

the pedals there will be apparently but
little response.
"For the benefit of those of our readers

who may not have a clear conception of the
part played by 'gear' in the mechanics of
the bicycle we have prepared the accom¬

panying diagram. The comparison is based
upon the proportions of the now extinct
'ordinary,' or high wheel, bicycle; and it
shows how the introduction of the rear-
driven 'safety,' with its multiplying gear,
has increased the capacity of the bicycle
In respect of the amount of ground which
can be covered by one revolution of the
pedals. In the old 'ordinary' bicycle, in

THE BIOYGLE B(
which the cranks were attached directly to
the driving wheel, the diameter of driving
wheel which a rider could use was deter¬
mined by the length of his leg.
"For this reason a 50 to 52 inch wheel

was the common size, and a 60-inch wheel
was an object of positive wonder on the
road or on the track. This was the size
ridden by Dr. Curtis (the Zimmerman of
those days) when, in 1880-81, he aston¬
ished the world by riding twenty miles in
one hour on the track. In those days it
was largely the high velocity of the pedals
that limited the speed, and every rider
chose the largest wheel that he could com¬

fortably bestride, without impairing his ef¬
fective work on the cranks.
"The introduction of the rear-driven

safety bicycle, with Its multiplying gear,
has changed all that, and, as our illustra¬
tion shows, the short rider can now be¬
stride a bicycle the effective diameter of
whose driving wheel may be greater than
that of our swiftest express locomotives.
In passing It may be mentioned that If
lthe rider of a 72-gear safety were seated
upon an ordinary of equivalent diameter
his eyes would look out upon the world
from a point some nine feet above the

ground, and riders of the 153-gear sex-

tuplet would look down upon the earth
from an elevation of fully sixteen feet.

"The distance travelled for one revolu¬
tion of the cranks of the largest ordinary
bicycle is 15 feet 8 inches; for the 92-gear
racer It is 24 feet, and for the 153-gear sex-

tuplet it is 40 feet, and such has been the

improvement effected by the rigidity of the

safety frame, the better position of the
rider for his work, the excellence of the
bearings, and, above all, by the recupera¬
tive action of the pneumatic tire, that the
cranks of the 92-gear, modern, racing bi¬
cycle can be propelled with greater easo

than those of the old 60-inch ordinary ma¬

chine; as the respective speeds attained
by two types would seem to prove. But
while this is true on the race track, where
the riders are men of muscle and endur¬
ance, on the country roads the advantages
of excessively high gear are not so mani¬
fest.
"For although the rider of an 80-gear ma¬

chine covers about a yard more ground
than the rider of a 70-gear machine, at
each revolution of his cranks he has to
exert theoretically one-seventh more press¬
ure upon the pedals, provided the other
conditions, such as length of cranks and
weight of rider and machine, be equal.
Upon the level and on good roads this extra
pressure is not discernible, when once the
machine is fairly under way; but upon a

rough road, or in climbing a hill, or against
the wljid, the extra effort Is very evident,

.1 in the case-of weak or tired riders,
'ly so.

'v speaki the question of 'gear'

is one of the lever. In which the radius of
the driving wheel is the ^ong arm, the
crank the short arm, the resistance being
applied at the long arm and the power at
the short arm. AVhen the machine is run¬

ning at any given speed the pressure on
the pedal, multiplied by the crank length,
will just equal the total resistance of the
machine (due to internal friction, wind, the
Irregularity of the ground, and the inclina¬
tion of the grade, if climbing ji hill), mul¬
tiplied by the theoretical radius of the
driving wheel.
"Evidently, if the driving wheel, or gear,

be increased, the length of the crank
should be increased in like proportion if1
the pressure on the pedals is to remain the
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same, and in general it will be found ad¬
visable to do this. On the other hand, in¬
creased length of cranks means greater
travel of the rider's leg, or increased 'knee
action,' and an increased fatigue on this
account alone.

"As a rule, it may b-> said that the ques¬
tion of gear must be determined by the
general make-up of the rider himself. The
man of quick, nervous action will do bet¬
ter work with moderate gear and rapid
stroke, while high gear and slower stroke
will suit the more powerful but less active
rider."

)AT ON WHICH THE
BICYCLE BOAT AT SEA

* Queer California Water Cycle with Bevel
Wheels in Place of

Sprockets.

Captain Colin Thompson, a machinist of
San I< rancisco, is constantly experimenting
with cogs, pinions, shafts and "wheel
things. He has built a water bicycle that
comes nearer Its shore prototype than any
machine yet modelled.

It has a bona-flde bicycle frame, steering
bars, pedals, seat and all complete in a
boat. For the rear wheel of the land
scorcher he has substituted a three-blade
propeller, each blade being six and a half
inches long.

1. LOWER GLUTEAN OR "SADDLE-
GRIP MUSCLES. 2. UPPER GLUTEAN
OR "SADDLE-GRIP" MUSCLES. 3. EX.
TERNAL VASTUS. 4. DIGITAL EXTEN¬
SORS. 5. SUPINATOR LONGUS. 6. IN¬
TERNAL VASTUS. 7. GASTROCNEMIAL
MUSCLES. 8. LUMBAR MUSCLES. 9.
SECTORAL MUSCLES.

o:

*
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The machinery is a "gear" instead of be¬
ing worked by sprocket chain, with three
bevel wheels acting upon each other, so
that the water bicycle is of extra "high
gear." An eight-inch diameter bevel runs

on one three and a half inches in diame¬
ter, and revolving on the same shaft with
this small wheel is one of greater diameter.
This third pinion bevels on a still smaller

fourth attached to the propeller shaft.
Thus, while one turn of the pedal cranks
of a bicycle drives the rear wheel about
three and a quarter times around, on a

water bike they will whirl that propeller
many more times.
The inventor calculates that the vessel

:ars and their eq
will go eight and three-quarter miles an

hour at forty revolutions of the propeller
per minute, and that after a few altera¬
tions have been made in the machinery
she will speed twelve miles an hour, the
rider easily driving the propeller up to sev¬

enty and eighty revolutions.
The hull of the boat is 12 feet 6 inches in

length from stem to stern, 3 feet 3 inches
wide amidships, and the draught of water
Is from 8 to 14 inches. The boat has air¬
tight tanks In the fore and aft ends. The
machinery and shaft run on ball-bearings,
those of the shaft being arranged so as to
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take up the natural forward push of the
propeller, i
As the rider sits in the saddle he steers

as ho would aboard of his bike, the little
8-inch-square sheet-iron rudder heaving her
to starboard and port with the greatest
ease.

Captain R. B. Connell, of the California
Swimming Club, recently manned the aqua-
cycle.as the Invention has been called.and
speeded her away over the bay. There
was a slight sea on, and the little craft
under the flutter of Its 38-inch pitch pro¬
peller danced over the waves like a duck.
He went ahead full speed, backed and

swung around in a small circle. Notwith¬
standing that much of the l'ider's body is
high above the rail, the machinery being
below, the peculiar shape of the hull made
the craft steady even in rough water.

-INC STRENGTHENS

BICYCLE
MUSCLES.

Wfiu the Wfieef Strength¬
ens the Back With¬

out Apparently
Doing So.

If it were possible to find a wheelman
obliging enough to flay himself and tough
enough to ride up and down the Boulevard
after he had been flayed, a careful study
of his exposed muscles would do away
with a great many of the current, delusions
regarding the effect of cycling.
When the biped was evolved from the

quadruped the lumbar muscles by which
the equipoise of the upper body is main¬
tained were subjected to a heavy call. Man
is so top-heavy an aniinal, so unsteady on

his feet, that unless he makes a constant
effort to maintain his balance, he cannot
walk straight. A plank eight inches wide
affords, according to the plain laws of me¬

chanics, space enough for any human being
to walk upon, and yet an ordinary man

would be exceedingly reluctant to cross
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an unprotected bridge only eight inches
wide. If he is blindfolded he cannot even

follow a path eight feet wide. His nat¬
ural tendency to sway and topple is such
that in order to steer a straight course he
must look at some object ahead to recti¬
fy his position and his direction when he
finds that they are defective. In doing
this he is constantly employing the lum¬
bar muscles, just behind and beneath the
lower ribs, and this is the weak point in
his structure. Most" of the backaches
which are ascribed to disorders of various
organs are, in fact, caused by the unre-

MILES AN HOUR.
mitting use of these sinews, and it
is of the greatest importance that they
should be strengthened and developed as
much as possible.
A glance at the illustration shows how

great a part they play in bicycling.
It used to be said by the opponents of

wheeling that Its effect was to assimilate
tpe human frame to that of the kangaroo,
to enormously over-develop the lower
limbs and leave the trunk neglected.
But, as the cut clearly shows, all the
work done by the great muscles of the
upper leg takes its origin from the centre
of poise in the lumbar muscles. Each
time that the pressure upon the pedals is
shifted from the right side to the left
this important bunch of sinews in the
back regulates the co-ordination of this
shifted gravity with the balance of the
upper body.

THE BAGK.

How Doctor Copland's Wonderful Medication Does Its Beneficent
Work for Suffering Humanity.

It Reaches, Soothes and Heals Every Part of the Mucous Membrane, Curing
Invariably All Forms of Catarrhal Disease of the Nose, Throat, Vocal
Cords, Bronchial Tubes, Lungs and Deafness.Doctor Copeland Gives His
Famous Symptom Questions, Describing Disease in Its Different Forms,
and Cites Instances of Notable Cures.

THE TREATMENT
that CURES.

Doctor Copeland's new treatment,
that has lifted the darkness and blight 01

the woi-d "Incurable" from hundre s o

thousands of these cases of Catarrh In the
Ears, Bronchial Tubes and Lungs, worvs
Its curative action for two reasons:
(1) It readies every sore spot, from

tlie oriilce of tlie nose to the deep-
eat part of the long*, to the inner¬
most recesses of the middle ear

(2) Instead of irritating, inflaming
anil feeding the fire, of the dis¬
ease. it soothes, quiets, heals
cures.

What is this treatment that curM the.e
conditions, once regarded jj'scasedwhat process does it restore the disea»ea
membrane, remove the Pois^ and rel
the soreness of disease. Let th(
perlence of patients cured and being cured
telK

BOW IT CURES
niirinnnCOMMON CATARRH.

Here is a patient talcing treatment
for Catarrh of the Head. He breathes the
soothing medication through his
mid the nasal channels open up, the stuli,
up feeling in the head leaves, and he can

S'reKns. "KTSlt'WiS
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often is done by other treatments.

HOI IT CURES
CATARRH IB THE THROAT.

Here is another patient who had
Catarrh in the Head. He caught cold after
cold, and the disease spread down Into his
throat He breathes and drinks in the

ease-ban^shtng The

s;f»«

wakes from an unrefreshlng sleep.

HOW IT CURES
CATARRH OF VOCAL CORDS.

Here i* another patient who con-tr"t" Catarrh that extended from the
throat into the glottl., the gateway that
nneus to the windpipe ana iunHs. lhe di.

ntt.u-ks the vocal cords, this sensitiveease attacks tnevoc
, and soonliistrumentofthenuma q<s them al.marSfW Here sits a lady inhaling thet0g?ftn£ nreoaration. She had been tensoothing 1

he treatment has al-months silent,
voice Who can sayl'8hlouche feels in being restored to theusefulness and the pleasure ot convert

tlon?

HOW IT CURES
CATARRHAL DEAFNESS.

Here is another patient who for
Vears had been a sufferer. Every fresh
cold seemed to stay longer than former
colds and he noticed that his ears got

i .mil his hearing became dullerstopped up and
were rjnglUg and

SbPewras* isJty sasCutairti doctors
hhn inba]Ulg the never-conditlon we n J j notices afailing "^dlcation and soo*

therechange rhe no^es in
t^^ getting bet-lprU°and flnaliv the tubes of the ears opentei, <iml ^w^'huio" seems to give waj in"P His hearing has completely re¬turned? No wonder he considers the result

a marvel.

HOI IT CURES
BR0BCH1AL CATARRH.

Here is another patient who was

alwavs sensitive to the weather. He con¬

tracted Catarrh of the Head, and it passed
to his throat, then down the windpipe and

into^ broucWa1 Uibcs. JSn joug a

Sd pain behindMJ breas^bone^nnderthe shoulder blad ..

Kravlsb materialbrought "L 'b]00(1 He lost appetite andstreaked
tried cough syrups and differ-strength. He "lea coub^ eQw breathe3? Ji?thfull 'inspirations the restoring andLnnthtac medicine. The sore spots alongbootnin»

, heal and cough ceases,III minxes ^be appetite and strengthreturn! He is again a well and happy man.

HOI IT CURES
CATARRHJ)F THE LUHGS.

Here i* another pitiful case. He
h-id all the history of colds and catarrh,
extending downward from the nose to
throat, to glottis, to windpipe, to the bron¬
chial tubes, and then .into the small tube*
of the lungs. His cough always troubled£L Ve raised large quantities of vile

material and he had fever every
afternoon and could not sleep at night.?i w . annetlte. and his strength andHe,i,mi failed He bad night sweats
every once in awhile, and feared that his

en<oeWhi8mUafter four months of treatment!Ab°new man The healing and soothing
medication has time after time sought out
every nook of the disease, even to the ex¬
treme depth of tile lung cells, and bathed
and cooled and healed the membranes.
There is no more of the nasty discharges,
no more cough, no more fever, no more
pain, no move night sweats. The appetite
returns, and with it come back strength
and ambition. The cheeks fill out and re¬
gain their color. The step becomes buoy¬
ant He has been saved from a lingering
but absolutely sure death.

THE PROPER COURSE
FOR SUFFERERS.

The proper course for sufferers is
this: Re-ad these symptoms carefully over,
mark those that apply to your case, ana
bring this with you to either of the Cope-
land offices. If you live away from the
city, send them by mail and ask for home
treatment. In either instance, and whether
by mail or office treatment, the patient
may be assured of the speediest relief and
cure possible to enlightened medicine.

SYMPTOMS OF CATARRH
OF THE HEAD AND THROAT.

The head 11 ml throat become dis¬
eased from neglected colds rnuiing
Catarrh when the condition of
the blood predisposes to this condi¬
tion.

John Winner, 1118 Third
avenue,city, cured of Catarrh
ofHead, Throat and Stomach.

_l"Is the voice husky?"
"Do you spit up slime?"
"Do you ache all over?"
"Do you snore at night?""Do you blow out scabs?"
"Is the nose stopped up?""Does your nose discharge?""Does the nose bleed easily?"
"Is this worse toward night?""Does the nose itch and burn?"
"Is there pain in front of head?"
"Is there pain across the eyes?""I3 there tickling in the throat?"
"Is your sense of smell leaving?""Do you hawk to clear the throat?"
"Is the throat dry in the morning?""Are you losing your sense of taste?"
"Do you sleep with your mouth open?""Doe's your nose stop up toward night?"

SYMPTOMS OF CATARRH
OF THE BRONCHIAL TDBES.

This condition often results from
catarrh extending from the head
and tliroat, and, if left unchecked,
extends down the windpipe into
the bronchial tubes, and in time
attacks the lungs.

John CB. Mc'Burth, 215
Pine street, Jersey City.
Cured of Catarrh of Bron¬
chial Tubes and Stomach.

"Have you a cough?"
"Are you losing flesh?"
"Do you cough at night?"
"Have you a pain in side?"
"Do you take cold easily?""Is your appetite variable?"
"Have you stitches In side?"
"Do you cough until you gag?"
"Do you raise frothy material J"
"Do you cough on going to bed?"
"Do you cough in nie morning?"
"Are you low-spirited at times?"
"Do you spit up yellow matter?"
"Is your cough short and hacking?"
"Do you spit up little cheesy lumps?"
"Have you a disgust for fatty foods?"
"Is there a tickfing behind the palate?"
"Do you feel you are growing weaker?"
"Is there a burning pain in the throat?"
"Have- you a pain behind the breastbone?"
"Do you cough worse night and morning?"
"Have to sit up at night to get breath?"

SYMPTOMS OF CATARRH
OF THE STOMACH.

This condition may result from
several causes, but the usuul cause
is catarrh, the mucus dropping
down into the throat and being
swallowed.

Jacob Ryerson, Superin¬
tendent Relief of the Poor.
Paterson, NewJersey. Com¬
pletely cured of Heart and
Stomach Troubles.

"Is there nausea?"
"Are you costive?"
"Is there vomiting?"
"Do you belch up gas?"
"Have you waterbrash?"
"Are you light-headed?"
"Is your tongue coated?"
"Do you hawk and spit?"
"Is there pain after eating?"
"Are you nervous and weak?"
"Do you have sick headaches?"
"Do you bloat up after eating?"
"Is there disgust for breakfast?"
"Have you distress after eating?"
"Is your throat filled with slime?"
"Do you at times have diarrhoea?"
"Is there rush of blood to the head?"
"When you get up suddr ly are you dizzy?"
"Is there constant se- ion in stomach?"
"Feel as If you h' jad in stomach?"
'When stomach
'Do you belch 111a
'II stomach Is ful

.ipty feel faint?"
that burns throat?"
iu fqel oppressed?"

THE SYMPTOMS
OF EAR TROUBLES.

Deafness and ear troubles result
from catarrh passing" along the
Fustachiitn tube that leads from
the throat to the ear.

i

Robert K. Hardcastle,
159 Ralph avenue, Brook¬
lyn. Deaf 30 years. Hears
perfectly now.

"Is your hearing failing?""Do your ears discharge?""Do your ears itch and burn?"
"Are the ears dry and scaly?""Have you pain behind the ears?" ^"Is there a throbbing in the ears?"
"Is there a buzzing sound heard?"
"Do you have ringing in the ears?"
"Are there crackling sounds heard?"
"Is your hearing bad cloudy days?"'"Do you have earache occasionally?""Are there sounds like steam escaping?""Do ears hurt when you blow your nose ?"
"Do you constantly tear noises in ears?"
"Hear better some days than others?"
"Do noises in your ears keep you awake?"
"When you blow nose do the ears crack?"
"Is hearing worse when you have a cold?"
"Is roaring like a waterfall in the head?"

SYMPTOHS OF CATARRH
OF THE KIDNEYS.

This condition results either from
colds or from overwoik of the kid¬
neys in separating from the blood
the poisons that have I'een ab¬
sorbed from catarrh.

Hiram Sherman, North
Long Branch, New Jersey,
testifies to the skill of the
Copeland Physicians in
curing Disease of the Kid¬
neys.

"Is the skin pale and dry?"
"Is your hair getting gray?"
"Has the skin a waxy look?"
"Is the hair dry and brittle?"
"Is the skin dry and harsh?"
"Do the legs feel too heavy?" >

"Is there nausea after eating?"
"Do the joints pain and ache?"
"Are they cold and clammy?"
"Is the urine dark and cloudy?"
"Are the eyes dull and staring?"
"Is there pain in small of back?"
"Do your hands and feet swell?'.'
"Have vou pain in top of the head?"
"Has the perspiration a bad odor?"
"Is there pufHness under the eyes?"
"Is there a bad taste in the mouth?"
"Is there a desire to get up at night?"
"Are there dark rings around the eyes?"
"Do you see spots floating before the eyes?"
"Have you chilly feelings down the back?"
'Do you see unpleasant things whlleasleep?"
"Does a deposit form when left standing?"

THE GREAT SUCCESS OF
HOME TREATMENT.

The system of treating patients
who live Jt a distance has been so perfected
that with the aid of the Copeland symp¬
tom blank and patients' report sheets the
percentage of cures by mail or home treat¬
ment Is fully equal to the number of cures
in the office. If you live away from the
city wr'te for Home Treatment.
Mrs. Lcke Alexander. Portland,

Conn.: "I was greatly benefited by Home
Treatment. I do not need any more treat¬
ment for catarrh or deafness. My hearing
has come back and I can hear as well us
ever, and my head and throat are thor¬
oughly cured."

Charles F. Scliaffer. Mystic, Conn.t
"I went to the telephone and heard plain¬
ly nearly every word that was spoken. I\"vas hard of hearing for fourteen years.
I haven't had a touch of r.sthma for some
time. The Copeland Physicians cured r.ie
of asthma and deafness by Home Treat¬
ment."

DOCTOR COPELAND'S
BOOK FREE TO ALL.

If yon live out of the city write
for Doctor Copeland's book con¬
taining a. description by Doctor
Copelanil of The Treatment That
Cures, Doctor Copeland's Mono¬
graph on Deafness, Doctor Cope¬
land's Monograph on Catarrh and
Doctor Copeland's famous Symp¬
tom questions describing disease tu
its different forms. The book will
be mailed to you FREE.

CONSULTATION FREE.

illMi >)
OFFICES. 79 FIFTH AVENUE.

Between 15th and 16th Streets,
AND 315 MADISON AVENUE.

Corner of 42d Street, Now York.
DOCTORS W. H. COPELAND,
E. E. GARDNER UJNTER ST. JOHN.
Office Hours.Da'"

and 7 to U T. M.
A. M. to 1 P. M.; 2 t.» a
3 10 A, .V ».\ 4 C. M


